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Abstract  
Australia is one of the highest ranking countries in the world for use of information 
technology (IT), being third highest for IT investment among OECD (Organisation for 
Economic Co-operation and Development) countries, yet there are wide differences within 
Australia in IT use.  Some Australian businesses are winning higher productivity gains from 
the use of IT than others.  Why?  How can other organisations do better? The lecture will 
show how above average gains have occurred in some leading firms and in industries such as 
the Wholesale Trade and Finance and Insurance. Case studies will show how some firms 
have reaped the benefits of IT investment.  Environmental pre-conditions affecting the odds 
for success, including government policies and infrastructure will also be highlighted. The 
aim of the lecture is to show how all organisations can adapt the lessons learned in order to 
improve their own business's position in the competitive race. 
Introduction 
Australia is one of the highest ranking countries in the world for use of 
information technology (IT)1, being third highest for IT investment among 
OECD (Organisation for Economic Co-operation and Development) countries, 
yet there are wide differences within Australia in IT use.  Some 
Australian businesses are winning higher productivity gains from the use 
of IT than others, as are some industries.  
This lecture reviews literature from economic analyses of IT use and the successful 
management of enterprises in general and IT in particular to develop a model of how 
                                                 
1 In the remainder of the paper the term ICT (information and communications technology) is also used, to some 
extent interchangeably with IT, but ICT is a more general term encompassing the use of telecommunications 
also.  
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successful use of IT can be understood. The applicability of this model is illustrated by 
reference to three small case studies. Finally, some implications for how IT can be used 
successfully in Australian enterprises are drawn. 
Some statistics 
Australia and the US both raised their productivity performance in the 1990s, one of only a 
few developed countries to do so (OECD, 2000). The Productivity Commission in Australia 
has gathered evidence to show that at the macro level productivity gains associated with ICT 
use contributed to the productivity surge in the 1990s in Australia, however microeconomic 
reforms are also believed to have contributed (Parham, Roberts and Sun, 2001).  The ICT 
sector is a significant one (Table 1) and on many counts Australia is doing very well in its use 
of ICTs, particularly in its use of ICTs to enhance productivity (Table 2). It is doing less well 
in its balance of trade in ICT goods, though this has not hampered productivity rises.  
Table 1  The ICT industry in Australia 
Item Details 
Growth in the industry The ICT industry is one of the fastest growing in Australia, 
with a growth rate approaching 12% (AIIA, 2004). 
Value to economy Australia’s IT & T industries added $18.8 million to the 
national economy in 1998-99 (SCC-NSW, 2004). 
Size of the industry The ICT industry generates approximately $70 billion total 
income, which is about 10% GDP. Small businesses 
dominate, with 96% employing less than 20 persons (AIIA, 
2004). 
Trade The ICT industry exports around $3.3 billion annually, with a 
large and growing trade deficit in ICT of $15.8 billion (AIIA, 
2004). 
Employment ICT core employment is about 2.7% of the working 
population, about 200,000 persons. Employment growth has 
been strong, with employment in the computer services 
industry growing by about 16.5% annually since 1994. Men 
account for 67% and women 33% of the industry (AIIA, 
2004). 
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Table 2  International comparisons  
Item Details 
Investment in ICT Australia 3rd highest among OECD countries, as a percentage 
of GDP (DFAT, 2004) 
Internet connections - 
households 
Australia 7th highest (NOIE, 2002) 
Price of 40 hours of Internet 
use at peak times 
Australia 3rd cheapest (NOIE, 2002) 
E-business readiness Australia 2nd after US (NOIE, 2002) 
 
The impact of IT varies among industries and the Parham et al. (2001) report shows how 
productivity gains have been concentrated in a few industries (Table 3). No strong, positive 
relationship was found between IT use and MFP across all industries. Positive relationships 
were found in Finance and Insurance and Wholesale trade.  It is suggested that the above 
average growth in some industries is due to complementary changes in those industries that 
allow the potential of IT use to be realized. For example, in the wholesale trade industry it 
appeared IT had facilitated a transformation in certain areas: e.g.,bar-coding and scanning, 
enabling businesses to streamline their processes, reduce storage and inventory and move to 
faster flow-through systems (e.g efficient consumer response).  
While productivity gains may be more evident in some sectors than others, the benefits can 
flow on to other industries. Many other industries depend on distribution and financial 
intermediation and can gain from efficiencies in these service industries.  
Table 3  Industry differences in Australia 
Industry Multifactor productivity (MFP) 
 growth (% pa) 1993-94 to 1999-00 
Agriculture 2.5 
Mining 0.8 
Manufacturing 0.5 
Electricity, gas and water  1.0 
Construction 1.3 
Wholesale trade 5.6 
Retail trade 0.9 
Accommodation, cafes and restaurants 0.5 
Transport and storage 2.1 
Communications 3.3 
Finance and insurance 3.7 
Cultural and recreational services -4.1 
Market sector 1.7 
Source: Parham et al. (2001, p. 74) 
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Economic analyses, organizational transformation and the impact of ICT 
Some insights into key ingredients in the successful use of ICT can be found in economic 
analyses of ICT productivity, both at a macro level and from studies analyzing firm level data.   
Early analyses of the relationship between technology and productivity used economy-level 
or sector-level data and found little evidence of this expected relationship, leading to concerns 
about a “productivity paradox” (Brynjolfsson, 1993), where investment in IT was not seen to 
be productive. 
By the early 1990s, however, analyses at the firm level were finding support for the notion 
that computers had a substantial effect on firms’ productivity levels. These analyses also 
found a great deal of individual variation in firms’ success with information technology 
(Brynjolfsson and Hitt, 2000b). Baldwin and Sabourin (2002) examined Canadian 
manufacturing plant’s use of advanced technologies. The study found, using survey data, that 
firms that had adopted advanced manufacturing technologies by the end of the 1990s, 
particularly network communications technologies, had superior productivity growth 
throughout the decade and higher gains in market share.  
Collectively, the evidence from productivity studies show that the effects of information 
technology are substantially larger when measured over longer time periods. Brynjolfsson and 
Hitt (2000a) found that with one-year time periods the benefits from computer use were 
approximately equa l to their cost (a one-to-one relationship).  With longer time periods, 
however, the measured benefits from IT for firm productivity rose by a factor of two to eight, 
depending on the economic measures used. The authors’ interpretation is that the short-term 
returns represent the direct effects of IT investment, while the longer-term returns are a result 
of combining IT with organizational change. As an example, studies of banking have shown 
that many of the effects of computers depend on the extent to which firms couple computer 
investment with organizational redesign and other managerial decisions (Hunter et al., 2000; 
Murnane, Levy and Autor, 1999).  
Further, ICT is best described as ‘general purpose technology’ rather than a traditional capital 
investment (Bresnahan and Trajtenberg, 1995), similar to technologies such as the telegraph, 
the steam engine and the electric motor.  With these technologies, dramatic increases come 
from the complementary innovations that the technology makes possible. Brynjolfsson and 
Hitt (2000b) argue that: (i) a significant component of the value of ICT investment is its 
ability to enable complementary organizational investments such as business processes and 
work practices, and (ii) these investments in turn lead to productivity increases by reducing 
costs and, more importantly, by allowing firms to increase output quality, with new products 
and improved customers service. These authors support their arguments with a number of 
analyses of firm level data.  These authors also argue that traditional macroeconomic 
measurement approaches do not capture these flow-on effects from a general purpose 
technology well, and as a result, the economic contributions of computers are likely to be 
understated in aggregate level analyses.  
A comprehensive review of the literature on information technology and organizational 
performance is given by Melville, Kraemer and Gurbaxani (2004), who advance a model for 
IT business value. Their model is based on a resource-based view of the firm, however, and 
does not fully capture the idea that organizational transformation and change should 
accompany ICT investment in order to reap rewards, as suggested in the studies reviewed 
above. 
There is a considerable literature on the adoption of innovations and organizational learning 
outside of the economic analysis literature, which supports the need for organizational 
transformation to accompany IT investments.  Useful reviews and perspectives on this work 
include those of Rogers (1995), Slappendel (1996), Swanson (1994), Tornatzky and Klein 
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(1981), Van de Ven et al. (1999) and Wolfe (1994). A trend in this work is the increasing 
recognition of innovation in organizations as a process, involving a complex interaction of 
actions, people and structures overtime – a view proposed by researchers including Pettigrew 
(1987), Slappendel (1996), Van de Ven and Rogers (1988), Van de Ven at al. (1999) and 
Walton (1987).  This interactive-process perspective recognizes that innovation, including the 
implementation of new information systems, is a series of activities including adoption 
decisions, implementation, use and often re-invention and adaptation of the innovation. The 
need for effectively managing organizational change and transformations is recognized. The 
work by Argyris (1999) and others shows how organizations need to understand how 
organizational learning takes place.  
A further matter of interest is how the success, or impact, of ICT implantations is evaluated. 
Economic analyses at macro and micro levels use measures such as multifactor productivity 
(MPV) (Parham et al., 2001) and gross marginal product (Brynjolfsson and Hitt, 2000b). 
At the firm level, problems in conceptualization of the range of outcomes from ICT 
implementation (system success) and the complexity involved in evaluating and measuring 
these outcomes must be acknowledged.  The classic works in this area are the articles by 
DeLone and McLean (1992, 2003) on the “search for the dependent variable” in assessing 
information systems success. This work (DeLone and McLean, 2003) links the outcome 
effect of “organizational impact” to other major dimensions of system success: system 
quality, information quality, intention to use/use, user satisfaction, and net benefits. These 
authors concluded that: 
Researchers should systematically combine individual measures from the IS success 
categories to create a comprehensive measurement instrument” (DeLone and 
McLean, 1992, p. 87-88) 
Instruments to measure success have been developed by (Mirani and Lederer, 1998; 
Martinsons et al., 1999).  
A further complication in the evaluation of the impact of IT on a firm is that there is evidence 
that while IT can increase productivity and create substantial value for consumers, in the long 
run the individual firms do not experience increased business profitability: that is, the playing 
field as a whole has raised its game (Hitt and Brynjolfson, 1996).  
What really works – the bigger picture 
The use and impact of ICT needs to be considered within the broader picture of management 
practice for the firm as a whole. There is a large amount of work on strategic management, 
strategic information systems planning and the need for alignment between information 
system strategy and overall company strategy.  
Considering what truly distinguishes “winners” for the firm as a whole, one study stands out. 
A striking study of large American companies published in the Harvard Business Review 
revealed what was truly important in management practices for company success (Nohria, 
Joyce and Roberson (2003). Some insights can be gained from this study as to how ICT can 
contribute to overall success.  
The study examined over 200 well-established management practices in 160 companies over 
a ten-year period. The results led to what the authors called the “4 + 2 formula” for business 
success. They claimed that a company that consistently followed this formula has better than 
a 90% chance of sustaining superior business performance. Performance was judged by total 
return to shareholders (TRS) in the study period, comparing a company’s TRS with that of its 
peers within the same industry. There were four companies taken from each of 40 narrowly 
defined industry brackets. An example of a winning company was a retailer, Dollar General, 
which maintained a focus on quality products at low prices to low- and fixed- income 
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consumers, and showed healthy profits year after year. K-Mart, in contrast, had a market 
share that plummeted from 30% to 17% between 1990 and 2000 and had varying strategies in 
this time period.  
The 4+2 formula meant that a company had to excel at 4 primary management practices, and 
embrace at least 2 of four secondary practices. 
The 4 primary management practices, in which all of the “winning” companies consistently 
excelled, were: 
· Strategy - devise and maintain a clearly focused strategy. The key is to be clear about 
the company’s strategy and to communicate it to customers, employees and 
shareholders. This strategy begins with a simple, focused value proposition that is 
rooted in deep, certain knowledge about the company’s target customers and a 
realistic appraisal of its own capabilities.  
· Execution – develop and maintain flawless operational execution. The company has 
to deliver products and services that consistently meet customer expectations and 
constantly strive to eliminate all forms of excess and waste. Productivity needs to be 
improved at a rate that is approximately twice the industry average. In terms of ICT, 
no relationship was found between investment in specific applications, e.g., ERP, 
CRM, or supply chain management. What mattered with whatever was used was that 
it worked well, and there was disciplined attention to operations.  
· Culture – develop and maintain a performance-oriented culture. The company needs 
to promote a culture that rewards high- level performance and ethical behaviour. 
Winning companies had pay–for-performance reward systems and raised the bar for 
rewards regularly. Psychological rewards should be paid in addition to financial ones.  
· Structure – build and maintain a fast, flexible, flat organization. No particular 
organizational structure separated the winners from the others in the study, but the 
structure adopted had to simplify work. With reference to ICT, employees and 
managers needed access to relevant, up-to-date information in order to make good 
decisions. The winning companies spent considerable time, money and energy on 
programs and technologies designed to force open organizational silos to get 
divisions and departments cooperating and exchanging information – and it paid off.  
Four valuable secondary management practices were also identified. A company did not need 
to excel at all of these, just two. These four practices are: 
· Talent – hold on to talented people and find more. Winners look after their own staff, 
with educational and training programs and promotion from within.  
· Innovation – make industry-transforming innovations. Some organizations excel by 
finding new products or technological breakthroughs that have the potential to 
transform their industries. Some also apply new technologies (e.g. ICT) to their 
internal workings to yield productivity savings. Others innovate by anticipating and 
preparing for disruptive events. Only a bare majority of the winning companies 
excelled at innovation.  
· Leadership – find leaders who are committed to the business and its people. A 
companion study showed that 15% of variance in profitability was accounted for by 
the CEOs influence.  
· Mergers and partnerships – seek growth through mergers and partnerships. 
Companies that can master mergers and acquisitions can also be winners. Companies 
that did relatively small deals (less than 20% of the acquirer’s existing size) on a 
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consistent basis did better than organizations that did large, occasional deals. The 
recommendation is enter new businesses that leverage existing customer 
relationships and complement core strengths.  
What can we conclude from this study for the use of ICT?  Some conclusions can be drawn 
about the role of ICT in the primary practices of the 4+2 formula: 
· ICT must support flawless operational execution. Whatever happens, the ICT 
systems must continue to operate smoothly and efficiently – computers system 
failures or hiccups cannot be allowed. In addition, ICT must help to find the 
improvements in productivity at twice the industry rate! 
· ICT must support systems for structures where there is seamless sharing of 
knowledge.  
In addition, ICT can contribute to some of the secondary practices, by: 
· ICT led innovations  – Innovations for new products or services, or for increased 
efficiency; 
· ICT that supports mergers and partnerships  – for example, in virtual organizations.  
Managing the IT side 
The previous sections shows that “winning” firms need to have efficiency and effectiveness 
operationally and that ICT can, in part, lead to both operational efficiency and the innovations 
which can help firms to achieve success. In order to achieve these aims, however, the way in 
which ICT is managed internally is of the utmost importance. The information systems 
literature provides a good deal of guidance in this respect.  
Theory relating to the strategic management of information systems suggests that firms 
cannot be competitive if their business and information technology strategies are not aligned 
and governance issues are not adequately addressed. Earl (1989) gives a comprehensive 
overview of different frameworks for planning and decision making for strategic information 
systems and examines how ICT can be exploited for strategic advantage. Luftman, Papp and 
Brier (1999) describes a method by which managers can achieve alignment between business 
and information technology strategies. This method involves assessing the firm’s 
perspectives, learning to recognize and leverage ICT for maximum efficiency, incorporating 
financial measurements suitable for the particular industry, giving everyone a role to facilitate 
synergy between ICT and the business, and finally, continuous review of alignment and 
assessment.  The substantial body of literature on the use of ICT for strategic competitive 
advantage (see for example, Porter and Millar, 1985) describes processes for analyzing a 
firm’s environment and identifying opportunities such as outsourcing or divesting portions of 
the firm’s business and starting new business.  The appropriateness of IT governance 
arrangements should also to be ensured (Boynton et al., 1992; Brown, 1997; Bushell, 2003).  
Project management principles must be enforced in order to avoid system defects, project 
overruns and failures.  Work in information technology ove r a long period has resulted in 
recognized principles for project management that enable the successful implementation of 
ICT projects. These principles are documented in texts on software engineering and systems 
analysis and design (e.g. Sommerville, 2001).  
A model for ICT winners 
The preceding review of work gives a background for the development of a model to show 
the important influences and pre-conditions for the successful implementation of ICT in 
businesses (Figure 1). This model captures the influences on the firm’s performance at three 
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levels: (i) the remote environment, (ii) the immediate industry-group environment, and (iii) 
the focal firm. This model builds on preceding work by Gregor and Johnston (2001), Gregor 
and Menzies (1999), Johnston and Gregor (2000), and Grgeor and Rolfe (2004) which also 
argued for the necessity of understanding e-commerce information systems adoption and use 
in terms of different levels of analysis. The model has some similarities with the model 
proposed by Melville et al., (2004) but differs in that it shows explicitly the organizational 
change and transformation that is seen as vital in understanding successful use of ICT. As 
argued in previous work (e.g., Johnston and Gregor, 2000), a dynamic model is needed to 
capture the continuous learning loop that should occur with use of ICT, possibly in successive 
upgrades of technology.  The effect of success in ICT use is expected to feed back so as to 
inform subsequent further use within the organization. In addition, the effects of successful 
use within one firm can lead to changes in an industry, as other firms in the industry copy 
novel ideas or react as a result of comptetive pressure. The remote environment is seen as 
largely outside of the influence of the focal firms, or an industry, as government legislation or 
basic infrastructure will not occur as a result of industry actions, unless very concerted 
pressure can be applied.  
A summary of the components for each of the constructs included in the model in Figure 1 is 
given in Table 4.  
 
 
 
 
Remote environmental 
influences 
Contribution to 
enterprise 
performance Enterprise level 
influences 
 
General factors and 
ICT–related factors  
Industry 
influences 
Value from ICT use 
Enterprise 
transformation 
Continuous cycle of 
learning and change 
Figure 1: A model for understanding ICT use and enterprise performance  
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Table 4 Model constructs 
Construct Description 
Enterprise level influences - 
general 
Management practices (4+2 factors) 
Organizational readiness (financial resources) 
Work cultures 
Change management 
 
Enterprise level influences – 
ICT related 
ICT management 
ICT budget 
Planning and evaluation 
Organizational readiness (technical skills and expertise, 
existing ICT systems and infrastructure) 
 
Value from ICT use Strategic business benefits, informational benefits, 
transactional business benefits 
 
Enterprise transformation Improved organizational structure and processes, new 
business plans, expanded organizational capabilities, 
improved business models, increased employees’ skills 
Industry influences Industry structure and relationships among players, level of 
trust, regulatory or coordinating bodies, standards, nature of 
product, competitive pressure, customer expectations 
 
Remote (external) 
environment influences 
Market (global competition), 
Technology (innovations and obsolescences), 
Society (government regulations, economic conditions, 
infrastructure, education, culture) 
 
Note: Adapted from Gregor and Johnston (2001), Johnston and Gregor (2000), Melville at al., 
(2004), Mirani and Lederer (1998), Nohria et al., (2003), Ovum study (NOIE, 2003) 
 
Case studies 
Three case studies are examined to illustrate the application of the model advanced above. 
These three case studies are taken from NOIE (2003) and are re-analysed in terms of the 
framework above. The case studies were gathered as exemplars of IT use in Australian 
businesses. The three presented here have been chosen to give a range of firm size and 
industry type.   Only the most pertinent details are summarized here, in Tables 5,6 and 7. 
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Table 5 Case study – Minter Ellison 
Construct Details 
Enterprise level influences - 
general 
Leading Australian law firm 
Size: 2,000 employees 
Revenue: $320 million pa 
Revenue growing 15-18% over last 3 years  
Doubled in size last 5 years (amalgamations) 
Explicit values: professionalism, integrity, personal 
relationships 
Strategy: Knowledge-driven 
Enterprise level influences – 
ICT related 
Pilot projects in K.M, built in 3 months, cost $60,000 
35 staff in K.M. group – internal expertise 
Careful planning, firm-wide involvement, monthly reviews 
Value from ICT use From the KM project: 
Increased billable hours 
‘Off-the-scale” returns 
Enterprise transformation Aim: Transform culture, increase teamwork, knowledge 
sharing 
Industry influences Industry: Business services/legal services  
Remote (external) 
environment influences 
Knowledge management (KM) methods promoted more 
 
Table 6 Case study – Geosmart 
Construct Details 
Enterprise level influences - 
general 
Provides advanced geodemographic modelling services 
Size: 3 employees 
Turnover: More than $1 million pa 
Informal decision making 
 
Enterprise level influences – 
ICT related 
Considerable technical expertise 
Previous high investment in coding specific products 
Current expenditure on IT: Less than $45,000 pa 
Costs expected to keep declining 
 
Value from ICT use Increased productivity, shorter turnaround, reduced prices 
Can stay competitive 
Benefits to customers and broader economy 
 
Enterprise transformation Became more specialized, changed focus 
Product innovation 
 
Industry influences Industry: Business services 
Highly competitive 
 
Remote (external) 
environment influences 
Downward trends in costs and greater processing power of 
computers 
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Table 7 Case study – Thermal Electric Elements 
Construct Details 
Enterprise level influences - 
general 
Small firm manufacturing heating elements on NSW coast 
Size: 28 employees 
Revenue: $2 million pa 
Value: Growth 
Enterprise level influences – 
ICT related 
New Production Management Reporting Systems, linked to 
CAD system 
Used external expertise 
ICT budget: $100,000 pa 
Some project management problems 
Value from ICT use Growth in revenue of 8-10% pa over last 3 years attributed 
to ICT  
Extended capacity of designers 
Corporate information more readily available 
Improved organizational flexibility 
Enterprise transformation Culture changed due to team based performance enabled by 
ICT. Led (unexpectedly) to better and positive peer pressure. 
Industry influences Industry: Manufacturing 
Very competitive 
Remote (external) 
environment influences 
Funded in part by NSW government IT improvement grant 
 
Conclusions 
A number of conclusions can be drawn. The literature reviewed and the resultant model 
advanced for understanding how ICT can help enterprises achieve value has a number of 
implications, which appear to be supported by the case studies presented: 
· Significant gains in productivity can be obtained through the use of ICT, at national, 
industry and firm levels. 
· The gains in productivity are not due to the investment in ICT alone, but arise also 
from complementary enterprise transformation or change, in cycles of continuous 
learning. 
· It may be necessary to wait to get full benefit from enterprise transformation (tortoise 
behaviour – “slow and steady”). 
· It is important to understand and accommodate influences on effective ICT use at 
three levels: the external environment, the industry-group level and the internal 
enterprise environment. Continuous monitoring and planning for changed conditions 
is needed. 
· Within the enterprise, principles that distinguish “winning” firms relate to general 
management practices, not just IT (the 4+2 formula) 
· Good IT practices must be followed (project management, alignment etc). Avoiding 
disasters and poor operational outcomes is vital. 
· Understanding what “winning” means is complex: 
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o Possibly most value is gained from “tortoise” behaviour – making 
improvements carefully, possibly through pilot projects, so as not to upset the 
smooth operation of the enterprise as a whole.  
o One of the gains from IT use may be the simple survival of the enterprise in 
terms of remaining competitive (a “chicken-escaping-the-axe” strategy).  
Gains in productivity quickly spread through the industry and the main 
benefits pass to consumers, in lower prices and better service. 
o Gains from true innovation, such as new products and services, may be less 
frequent than often thought (“hare” strategies).  The study that produced the 
4+2 formula indicated that innovation was not a necessary ingredient of 
success.  
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